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(54) DC-TOAC CONVERTER 

(57) Abstract: 

FIELD: thyristor frequency converters for 
inductive heating of metaJs. SUBSTANCE: 
connected to input leads through filter 
choke i3 DC diagonal line incorporating 
filter capacitor and connected through 
nonlinear choke to inverting thyristor 
bridge with back diodes. Switching 
capacitor, choke, and load are connected 
across diagonally opposite pair of ac 
terminals of this bridge. Connection of one 
nonlinear choke across diagonally opposite 
pair of DC terminals between point of 
connection of rectifier and that of DC 
diagonal line to thyristor-diode bridge 
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fully eliminates asymmetry of inverting 
bridge currents due to dispensing with four 
nonlinear chokes on inverting bridge arms. 
EFFECT: reduced mass and size, improved 
operating reliability and effectiveness of 
components used. 13 dwg 
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(54) flPE05PA30BATEJlb nOCTOflHHOfO TOKA B flEPEMEHHblVi 



(57) 

TwpMCTOpHbiM npeo6pa30BaTenb qacTOTbi 
Afw nnoyKUwoHKoro narpeBa MBTannoB. 
TexHvweacHM pe3ynbTaTOM HBJiaeTca co^flaHwe 
npeo6pa3oeaTexw nocroflHHoro "rojca b 

nepeMeHHbtM C MMMKMa/lbHblMH 

MaccoraOapMTHbiMii noKa3a-rejiHMW, HaABJKHaro a 
sKCfuiyaTanww m no3Bon»ioinero 3<$xfceKTHBHO 
ncnonb30BaTb o6opyAOBaHne. CymHocxb 
H3o6peTeHM«: k bxoahwm BbiBOAaM nepea 
4»uibTpoBb!vi flpoccenb tK>Aw«04eHa AnaroHa/ib 
nocroflHHoro Toxa, cocroRina* H3 4>nnbTpoBoro 
KOHAeHcaTopa, KOTopa* Mepea HenwHeitHbiw 
Apocce/ib coeAMHse-rcn c m h bb pxw py ioll^hm 

TMpMCTOpHbJM MOCTOM C OOpatHblMM BBHTM/WMH, 

b AM3fOHa^t> nepeMeHKoro TOKa KOToporo 
BKnKweHbi KOMMyTMpyroLi^ne KOHAeHcarop. 
Apocce/ib m narpy3»ca. BwuweHMe OAHoro 



He/iMHewHoro apocc©Jifl e awaroHanb 
nocTOAHHoro toio Msacfly tohkom noAKnxweHM* 
BbinpflMHTe/ifl w TcwKoft noAKrncweHMJi AnaroHa/in 

nOCTOflHHOro TOJCa K TVipH CTOpHO-A^OAHOMy 

Mocry nonHocTbK> ycTpanaeT HecuMMeTpnio 
tokob MHBepTMpyiomero Mocra 3a cneT 
wcKTiKweHw* Merbipex HerMHewHbix Apoccenew M3 
n/ieM MHBepBipyioinero MOCTa. 13 vui. 
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W3o6peT6Hne othocmtca k 
npeo6pa3oeaTenbHOM TexHMxe w mokot 6bfTb 
Hcnonbsoaano npw pa3pa6oTKe TupwcTopHWX 
npeo6pa30BaTe/ievi nacroTbi An« MHAyxLiKOHKoro 
Harpeaa MeiannoB. 

HasecTCH npeo6pa308aiejib nocroflHHoro 
TOKa a nepeMeHHbiw (no aeTOpCKOMy 
cBMAeTe^bCTBy CCCP N 1265955, MKM H 02 M 
7/523 ot 21.06.84 r.. ony6a 23.10.86 r. , 
6ro/i. N 39), coaep>Kamna noAKmoHeHHbifi k 
bxoahwm BbiBOAaw Mepe3 Apocce/ib cfcHnbipa, 

MHBepTMpyKHMMM TtipHCTOpKblM MOCT C 

o6paTHbiMM A^OAaMVt, b Anaronajib nepewieHHoro 
TOKa KOTOpOrO BXJlKJMeHbl nocjieflOBaTenbHo 
coeAnneHHwa KOMMyTupyfomue KOHAencaTop h 
Apocce/ib, a d AnaroHanb nocToflHHoro TOKa - 
nocneAOBaTenbHafl i^enoHKa, cocTostna* M3 
AononHHTe^bHoro KOMMy™pyK>mero Apoccenw, 
pa3Ae/iMTenbHoro KOHAencaTOpa m Menu 
Harpy3KM. HeTbipe HeniiHeflHbix flpoccenn 

BKJKOMBHbl nOCJieAOBaTenbHO C KaJKflbIM 

o6paTHb!M AnofloM b AwaroHanb nocTOHHHoro 

TOKa MOCTa. 

HeAOCTaTKOM Aannoro npeo6pa30BaTena 
HBnneTcn ero HM3Kafl H^e«HOCTb npw 
SKcnnyaTaLiHn n HwsKan 34>qbeKTvieHOCTb 
ncnonb30Baroifl oobpyAOBaHWR BwifoveHwe 
MSTbipex HennHeMHbix flpoccereCt 

nooneAoaaTenbHO c o6paTHbiMM ahoaqmh He 
ncoBortfleT orpaHHHMTb CKopocTb HapacraHHfl 
aHOAKoro TOKa TnpncropoB b pewwMe 
HenpepbfBHoro bwxoahoto Toxa, orpaHWHMTb 
BennHMHy MMnyribca Toxa acB03Horo paapflAa 
pasAennTenbHoro KOHAeKcaTopa nepe3 
TupMcropbi b mombht cpwBa npoijecca 

MHBepTMDOBaHVlfl. KpOMe 3TOIXJ, BKJllOHeHMe 

neTbipex HenMHBHHbix Apoccenevi 

nocneAOBaTenbHO c Ka>KAbiM o6paTHbiM amoaom 

fipMBOAMT K B03HMKHOBBHMK) KecHMMeTpKW TOKOB 

n/iBM MHBepTwpyiomero Mocra M3-3a 

HQB03MO)KHOCTM TOMKOPO M3TOT08JlBHWfl KaTyUJBX 
MHAyXTMBHOCTVt. Be© 3TO npMBOAMT K CHWKeHHK) 

HaAejKHocTM paobTU npecopasoBaTena, 
yiweHbLuaoT at|x|>eKTMBHOCTb Mcnonb3oaaHMR 
oobpyAOBaHUfl. 

M3BeCTeH aBTOHOMHbtfl MHBepiop (no 

JQ aBTopcxoMy ceMAereJibCTBy CCCP N 1467716, 
MKH H 02 M 7/523 or 26.01.87 r., onySn. 

C 23.03.89 r M 6k>ji. N 11), coAepJKamnH 
noAKJUO^eHHyK) k bxoahwm BbiBOAaw nepe-3 
Apocoejib (twnbrpa nocneAOBarenbHyio qenb, 

|sj cocTOHmyK) M3 paaAenmenbHoro KOHAQHcaiopa, 

saiHMTHOTO APOCCe/lfl M BblXOAHblX BblBOAOB M 

coeAWHeHHyra oakum xohmom c TwpHcropHbiM 
moctom, b fluaroHa/ib nepeMeHHoro Toxa 

KOTOporO BKJIJOMQH KOMMyTMpyKDlAWfi LC-KOHTyp. 
TwpMCTODHbli* MOCT COBAHHSH C APyfHM KOKLJOM 

nocneAOBaTenbHow nenw nepe3 BBeAenHbirt 
.£> MHAyKTMBHbiM aneMeHT c y6bi Bawmetf 
reHpn-aMnepHOvt xapaxTCpMCTHKOM b Avtana3one 
tokob, npeBbJiuaromux HOMMHanbHbiM tok. 

HeAocTaTKOM AaHHoro nHBepTopa jiBiweTcn 
ero HM3xa« HaABJWHOCTb npM axcnnyaTauiviM. 
BxrwoneHMe HennneMHoro Apoccen« unw 

MHAyKTMBHOrO 3/ieMeHTa C y6bIB3K)U4eM 

O reMpn-awnepHOM xapaKTepMcrviKOM b Ananasone 
K% TOK08, npeBbiuiaramux HOMMHanbHbtw tok, He 
no3Bon«GT yMeHbtUMTb CKopocTb HapacTaHUfl 
npRMoro Hanpfl^eHMB Ha rupucTopax nnsepTopa. 
CKopocTb HapacTaHM« »<anp«>Henn« npeBhiuiaeT 

KpMTMMeCKOe 3Ha i ieHHe, MTO MO«eT npHBBCTM K 

cpbiBy npoLjecca MHoepTupoBaHno m h 6bicTpoMy 

BWXOAy H3 CTpOR TMpMCTOpOB. 

Han5onea 6hm3khm texHH^ecKViM peiueHMeM 
k 3a*BriHeMOMy «Bnneic« nocneAOBaTeribMbiM 
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MHBepTop (no aaTopcxoMy cb MAeTeubCTBy CCCP 
N 1304155. MKH H 02 M 7/523 ot 08.07.85 r., 
ony6n. 15.04.87 r., 6K>n N 14), coAepwatAMM 
noAKHKweHHbiR nepe3 4mnbTpoBbie Apocce/m x 

BXOAHW.VJ BblBOAaM C^flbTpOBblM KOHfleHCaTOp, 
6 MOCT TMPMCTOPOB M MOCT o6paTHblX BeHTVt/ieil, K 

BbiBOAaM nepeMeHHoro Toxa xoToporo 
noAKJiio^eHb! KOHAeHcaTopbi CMemeHKH, npMMeM 
nocneAHne coe-AMH5«oT BbiBOA nepeMeHHoro Toxa 
MOCTa o6paTHbix BeHTuneii m o6iMy» TOMxy 
He^MHeflKbix Apoccenefl, exnxweHHbOC 
nocneAOBaTenbHO c TnpncTopaMH. Harpysxa 
noAXflxweHa x BbiBOAaM nepeMeHHoro Toxa 
MOCTa oSpaTHbix eeHTMneS Mepea 
LC-xoMMyTMpywiAHfl KOHTyp, cocTOfiiAufi M3 A^yx 
xoHAeHcaTop08 m AByx Apoccene^. 
/5 flaHHa« cxeiwa mmbbt SonbiuyK) no 
cpaBHeHWK) c npeAbWyiAMMM HaAe>KHOCTb npn 
oxcnnyaTai^in sa cmbt Bx/ixweHMfl HenwHeflHbrx 
Apocceflew nocrteAoeaTenbHO c TMpwcropaMW, 
hto yMeHbiuaeT CKopocTb HapacTaHna npnMoro 
HanpwKeHHJi Ha -mpucropax h cxopocib 
20 HapacraHHJi aHOAHoro Toxa TMpHCTopoB b 
pe?KHM6 nenpepbiBHoro BbixoAHoro Toxa, a Tax>xe 
orpaHWHMBaeT BenwMMHy MMnynbca Toxa, 
CKB03Horo paapaAa <^nnbTpoBoro xoHAencaTOpa 
Me pes THDMCTopbi b MOMeHT cpbisa npoi^ecca 

MHBepTMpOBaHHW- 

25 HeAOcraTKOM abhhov^ cxeMbi flB/i«eTC« 
BKraoMeHne MeTbipex HennHefiHbix Apoccenew 
nocneAOBaTenbHO c xawAWM TvipviCTopoM, hto 
npeAnonaraeT ncnonbSoeaHne b 

npoTMBO^jaaHbDC TaKrax cxeMW npn pa6oTe 

„ MHBepTODa pa3JlMHHblX 3KBMBaneHTHWX 

MHAyxTHBHocTe^ KOMMywpyioiAero xoHTypa 

M3-33 HeB03MO)KHOCTVl TOHHOFO M3rOTOBneHMfl 

xatyujex MHAyxTHBHocreft w npHBOAMT k 

B03HMKHOBeHHK> HeCMMMeTpMH TOKOB nnOM 

HHBepTopa m cpbiBy nponecca nHBeprnpoBaHMfl. 

35 HecMMMeTpwa tokob HHBepTopa Bbi3WBaeT 
pesKoe yMeHbuieHHe BpsMeHM eoccra HOBneHHfl 
ynpaBn«eMocTM TMpHCTopoB n pe3KOO 
yBenHHBHMe aMnnwTyAW Toxa b oAHofi M3 
AMaroHanefi MOCTa, hto MoxeT npHBecm x cpbisy 
HHBepmposaHHA w BbixoAy wa cTpoa TvipucropoB 

40 h AMOAoa cxeMbi. npw AnmenbHow paooTe 
HHBopTopa, KorAa HennneviHbie ApocceAM 
BxnraseHbi nocneAOBaTenbHO c xaJKAbiM 

TMpMCTOpoM, BD3MO5KH0 Me>KBMTKOBOe 

3aMb)xaKne xaTbuuxw oahoto H3 neTwpex 
HenMHeHHboc ApoccenePi. hto Taxxe Mo>xeT 
npMBecTM K yMeHbiueHura 3XBMBaneHTH0M 
MHAyxTMBHOCTM oahoCi M3 AMaroHanefi H K 

BO3HMKH0BeHMK) pe3K0H HeCMMMeTpHM TOKOB 

nneM HHBepTopa, npn boa ^^eM x cpwey npoqecca 

HHBepTMpOBaHMH M BblXOAB M3 CTpOH 

50 TMpwCTopoB. KpoMe Toro, Manure 
Aono/iHHTenbHoro KOMMyTMpyiomero LC-KOHTypa. 
KOHASHca TOpoe cMeiAeMMfl h onpeAoieHHbivi 
noA6op mx 3HaMeHnfl An^ o6ecneHeHMH 
ycroPiMUBOCTM pa6oTbi nocneAosaTenbHoro 
HHBepTopa ycnowHseT cxeMy, noBWUJaeT 

S3 TpyA03aTpaTbi no M3roToeneHHK5 OTAenbHbJx ee 
aneMeHTOB, BeAeT k pocry MaTepwanoeMKOCTM 
HHBepTopa b uenoM. Bee 3to npMBOAHT x 
CHHWeHHK) HaAejKHOCTM pa6oTbi HHBepTopa, 
yMeHbiuaeT 3<i>c|5exTHBHOCTb wcnonb30BaHHR 
o5opyAOBaHHH. 

60 B ocHoay M3o6peTennp nonoweHa 3aAana 
<x>3AaHHH cxeMbi npeo6pa308aienH nocroHHHoro 
Toxa B nepewiennbiH c MHHUManbHbiMn 
Maccora6apMTHbiMH noxasaTenflMW, HaAe>KHoro B 
3KcnnyaTai4MH m noaBonfltoinero 3c|>q l 3eKTnaHo 
Mcnonb30BaTb o6opyAOBaHne. 

PlocTaoneHHaH 3aAana petuasTcH TeM, hto b 
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npeo6pa30BaTene nocrowHoro TOKa b 
nepeMeHHbM, coAepwameM noflWiiOHeHHbiM 
Mepea flpocce/ib o>nnbTpa K bxoahwm BblBOAaM 

(j5MnbTp09btM KOHA6H CaTOp, COQAMHBHHblM OflHUM 
KOHl^OM C MHBepTMpyfOU^MM TMpMCTOpHWM 
M0CT0M C o6paTHb!MM BeHTM/lflMM, B flwaronanb 

nepeMeHHoro TOKa KOToporo bkhmdmbhw 
nocneAOBaTenbHo KOMMyTHpyK>mne 
Ko^HcaTop, Apoccenb m uenb Harpy3Kw, a 
Apyniw kohhom noAKniOMeH k flpyroMy BbtsoAy 
MHSep-mpyKHnero TMpvtcropHoro wocta c 
o6pai>ibJMH BeHTHfiflMM Mepea HenMHeMHblM 
Apoccenb* 

BioiioMeHne HenKHevmoro Apoccenn b 
AMaroHanb nocToflHHoro Toxa Me*Ay tomkom 
noiQKnKweHMH 4>mibTpoBoro KOHAeHcaTopa m 
TOMKofi noA^fOMeHMS MHBepTMpyromero 

TMpUCTOpHOTO MOCTa C OOpaTHblMM BeHTMJl«MH K 
BXOflHblM BblBQAaM n03BOJWeT MCnOnb30BaTb 3TM 

ABa Apoccenfl Kax b neTHbix, Tax m b HeneTKbix 
Tatcrax pa6oTbi cxeww npeo6pa30BaTenn. 

SKBMBaneHTHafl WHAyKTMBHOCTb 

KOMMyTupyioiAero KOHTypa npn pa3m4Hbix 
Tatcrax paooTbi cxeMb't 6yABT oAMHaKOBofi. 3to 

R03BOmieT nO/lHOCTbJO MCKniOMHTb H6CHMM9TPMK> 

tokob pa3rmMHbix AwanoHanew' w h BepTM py touje ro 
MOCTa, npMBOAfliAyw k yMeHbUieHWio BpeMenn 
BoccraHOBneHMfl ynpaBnaeMOCTM TupwcTopos. 
BpeMfl BoccTaHOBJiaHvifl tmphctodob Ha 

CHM3WTCA HH>K© KpMTMMeCKWX 3HaH6HMM, 

dMnnMTyAa tokob tmpmctodob m ahoaob ne 
6yAQT Bbime KpMTWHecKoro ypoBH*. YcrpaHeHne 
HecuMMeTpMM b paooTe cxewbi 
npeoopaaoBaTena rrosBonaeT pacuivipuTb 
MacTOTHbi^ Anana30H npeo6pa3oaaTeflfl. Pe*MM 

HeCMMMeTpMM B03MQ)K8H BCneACTBWe HBTWHOfO 
M3TOTOBneHUfl KaTyUieK MHAyKTWBKOCTeft, MTO 

npHBOAWT, b cnyviae hx BxnwMeHMH b Ka>Kfloe 
nnevo MHBepTwpyiomero Mocra b pe>KMMe 
pa60Tb! cxeMbt Ha peaoKaHCHbifi HarpyaoMHbiH 
KOHiyp, k ycuneHHK) rapMQHUKH Toxa 
HHBepTMpyioiAero moots, coBnaAaJomeft no 
MacroTe c wacroToB TOKa b oahoR ms 
AnaroHajieii nHBepTopa. ycrpaHeHMo 

HeCMMMeTpMH TOKOB pa3/1WHHblX py\Q,rOHQT\£V\ 
M KBBpTM py tOU^efO MOCTa CHH)KaeT BO3MO>KH0CTb 

cpbiBa MHBepTWpoBaHwa, mto noBbuuaeT 
HaflBJKHOCTb pa6oTbi npeo6pa30BaTerw n 

3008KTMBHOCTb KCnonWOBaHMa OOOpyflOBaHMH. 

ripHMeHeHne OAHoro HenviHeftHoro Apoccenn, 
b kji KJMe HHoro b An aroHanb nocTOflHKoro TOKa, 
nocneAOBaTenbHo c <fcwnbTpOBWM 

KOHABHcaTopoM aaMenaeT qeTbtpe HennHefiHbJX 
Apoccena ycTaHasnwaaeMbix b nneMM 
BeHTunbHoro w TMpMCTopHoro Mocra (ksk b 
cxeMax no aBT. cb. N 1265955 w N 1304155). 
3to no3BonneT ynpocTMTb cxeMy, yMeHbuiMTb 
TpyA03aTpaTbi m MaTepManoeMKocTb npn 
M3roT08neHHH. 

npuweHeHMe nenMHeMHoro Apcccen^, 
BKnKxeHHoro b nenb nocTonHKoro tokb MeK«y 
TOMKOvi noaicnjoweHMFi (JjUflbTpOBOrO 
KOHAeHcaTopa w tomkom noflwiKy^eHUH 
nHBepTMpyiomero TUpHCTopHoro MOCTa c 

06paTHbJMH BeHTMn^MM K BXOflHblM BblBOAaM. 

no3Bon^eT orpaHUMMTb CKopocTb HapaerraHWfl 
npflMoro Hanpa«eHM« Ha TMpucTopax. Hpu 

BKniOWeHHH TVIpMCTODOB 8 nepBblH MOMeHT 

BpeMGHn npaKTMMecKM Bee Hanpfl>KeHne. 
AeMCTByKJUjee b o6pa30BaBUjeMcn KOHType, 
npHKnaAbisaeTCfl k HenMHCMHOMy ppaccaivo, 
nocKonbKy era MHAyKTMBHOCTb b HeCKonbKo pa3 
npeBbiuuaeT 3KBHBaneHTHy*o WHAyKTMBHOCTb 
KOMMyTnpy»o^ero KOHTypa. Ho Mepe 
nepcMamnMnaaHUfl cepAe^HHKa HanpsuKeHwe Ha 
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HenMHBMHOM Apoccen© yMBHbLuaeTCfl, npMKeM 
cKopocTb HapacraHviJj Hanpfl)KeHMrt Ha 
TMpMcropax onpeaenneTCR cKOpocTbK) cnafla 
Hanp«)KeHnfl Ha HemiHefiHOM Apoccene, t. e. 
perynnpOBaHneM apeMeHM nepeMamviMMBaHMR 
cepAeMHMKa HennHeMHoro APocce^» mo>kho 
3aAaTb Tpe6yeMyK> CKopocTb HapacraHUfl 
HanpflweHMH Ha TupucTOpax. 

npn paobTe npeo6pa30BaTenfl b pe>KMMe 
HenpepbmHoro BbixoAHoro Tora TMpucTopbi 
BKnwMaraTcn b MOMeHT speMeHW. KorAa tok 
npoTMBO<i)a3Hbix o6paTHb»x awoaob eme He 
KOHMMncfl. B 3tom cny^ae CKopocTb HapacraHM« 
aHOAHoro TOKa TMpucTopoa orpaHHMMBaeTCfl 
HenMHewHbJM ApocceneM. 

KpoMe 3Toro, BKntoweHue nenMHefiHoro 
Apoccenw b qenb nocro^HHoro tokb noaBonseT 
orpaHMHMTb se/iMHMHy MMny/ibca TOKa ckboshopd 
paspflAa cJjunbTpoBoro KOHAeHcaTopa npn 
OAHOBpeweHHOM OTniipaHMW npOTMBoo>a3Hbix 
TMpMcropoB b M0M8HT cpbiBa npoMecca 
WHBepTupoBaHMfl. AMnnHTyAa MMnynbca toio 
cKBosHoro paapnaa ^wnbTDOBoro KOHAeHcaTopa 
u CKopocTb HapacraHvifl aHOAHoro TOKa na 
TMpMCTopax onpeAen^eTCH co6cTBeHKow 

MHAyKTMBHOCTbJO OOMOTKM HenwHeMHOfO 

Apocce/w. 

BKniweKMe HenMHefiHoro Apoccenw b 
Awaronanb nocToflHHoro tok3 Me>KAy tohkom 
noAKHfOMeHMn cJivinbTpoBoro KOHAeHcaTopa m 
tomkoh noAKHKweHMR MHBepTMpyioinero 

TMpMCTOpHOrO MOCTa C o5paTHb!MM BeHTMHRMM K 
BXOAHblM BblBOAaM noaBonHeT yCTpaHHTb 
BO3M0?KHOCTb BOSHHKHOBeHM* HeCMMMeTpVIH 
TOKOB HHBepTMpyWLHerO MOCTa, npMBOAHlABM « 

yMeHbinennKJ BpeMenM BoccTaHOBneHwn 
ynpaanfleMOCTM tmphctodob h pe3KOMy 
yBenvmeHMK) awnnMTyAbi tokb TwpMcropa, 
orpaHUMHTb CKopocTb HapacTaHWfl npflMoro 

Hanp5UK8HHfl Ha THDMCTOpaX M CKODOCTb 

HapacraKWR aHOAHoro TOKa TupHCTopos b 
pe>KMMe nenpepbiBHoro BbixoAHoro Toxa, a Taiwe 
orpaHMMMTb BenMMMHy WMny/tbca CKBoaHoro 
pa3p*wa 4>nnbTpoBorx> KOHAeHcaTopa wepea 
TMpwcTopM b MOMeHT cpbisa npoL|eoca 

MKBepTMpOBaHWSI. 

TaKMM o6pa3QM, npeAnaraeMOB M3o6peTeHwe 
no3BonfleT co3AaTb cxeMy npeo6pa30BaTena 
nocroRHHoro Toxa b nepeMeHHbiii, oSnaAaiomero 
MWHWManbHWMw Maccora6apnTH«MH 
noKa3aTenflMH, noBbiuueHHOM h aA8)KHOCTbio m 
no3BonfltoiAero 3^08Ktmbho ncnonb30BaTb 
o6opyAOBaHne. 

Ha <|5Mr. 1 npeACTasneHa npnHi4MnvianbHaR 
aneKTpimecKaji cxeMa npeo6pa30BaTenn. Ha 
<J)w\ 2 M3o6pa>KeHa paobTa cxeMbi 
npeo6pa30BaTen«, xorAa HenMHeMHbiS Apoccenb 
BK/ifoMGH b qenb nepeMeHHoro Tora 
nocneAoeaTenbHO c thpkctodom b Ka>KAOM 
nnene MHBepTVipy»oiA ero moctb. Ha <J>nr. 3 
noKa3aHa pa5oTa cxeMbi npeo6pa30BaTen«, 
KorAa HenwHOHHbiM Apoccenb BtaiKxeH b i^enb 
nocTOHHHoro Toxa nocneAOBaTenbHo c 
43MnbTpOBbiM KOHAeHcaTOpoM. Ha <{)Mr. 2 h 3 
noKaaaHa eenuMMHa aMnnwTyAbt TOKa, 
npoTexaKxnero 4epe3 Tupucrop, n epeMR 
BoccTaHOBneHnq tmpmctodob. Ha cfc>nr. 4 
noKasaHO M3MeHeHne BbixoAHovi moiahoctm b 
3aBncuMocTM ot MacTOTbi m yKaaaH Anana30H 

qaCTOT, 6nM3KMX K pe3OH3HCH0M HBCTOTe, TAe 
MOJKQT B03HM KHyTb H6K0HTponnpyeMblPi yM3CT0K 
M3MeH8HMfl BWXOAHOfi MOIAHOCTM OT P Max AO 

(P M ax" 0. KorAa HennHewnbM Apoccenb c 
y6wsa>omeM reHpM-aMnepHoCi xapaKTepuCTuxoPi 
npn tokg HacbiiAeHMR MeHbiue HOMHHanbHoro 
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ctomt nocnej^osarenbHO c TMpMcropoM s kswxom 
n/ieMe MHBepTMpyioinero Mocra. Ha cjjnr. 5 
M3o6pa)KeHa saBMCMMocrb buxoahoB mou^kocth 
ot MacTOT^j b cnysae, Koroa HenMHeMHbM 
Apoccenb c tokom HacbimeHM« Menbwe 
HOMMHanbHoro tokb BicnioMeH b ijenb 
nocTOAHKoro Toxa. Ha #nr. 6 M3o6pa>KeHa 
BpeMeHHa« AnarpaMMa TOKa TMpMCTopa, rAe 
ncmasaHO orpaHMMBHMe CKopocru HapacTanMfl 
TOKa, a na <t>w*. 7 noica3aHa A^arpaMMa TOKa 
Mepea TMpwcTop A™ cxeMbi (no aBTOpcKOMy 
CBHAere/ibCTBy CCCP N 1467716, MKM H 02 M 
7/523 ot 26.0187 r., ony6n. 23.03.89 r. , 
6kmv N 11), me OTcyrcTByer orpaHHMeHMe 
CKOpocTM HapacTaHMfl TOKa, Ha <fcnr. 8 
M3o6paweHa reHpn-BpeMCHHaa xapaiaepH crura 
HejiMKePtHoro apocceni\ npn TOKax conbuie h 
Mewbiue HOMMHanbHoro 3Ha4eHM». Ha 4>nr. 9 
M3o6pa)KeHa reHpM-BpeMeHHa* xapaxrepMCTMKa 
nennHeHHoro opoccenn, BK/iKweHHoro b nenb 
nocTOSHHoro tok3 npM pa6oTe 
npeo6pa30BaTenn, npn TOKax Bbiiue 
HOMHHaxibHoro 3H34enH*. Ha 4>nr. 10 noraaaHo 
Hanpjwemie Ha HennHeflnoM Apoccene npw 
nepeMarHMMMBaHMH npM TOKax HacwLneHUR 
MeHbuie HOMMHanbHoro 3HaqeHMR. Ha <J?Mr. 11 
noKa3aHO Hanpn*eHMe Ha HenwHeiiHOWi 
Apoccene, KorAa oh BwnojweH c yowsawmeM 
reHpw-aMnepHofl xapaxrepMCTMKOM b Anana30He 
tokdb, npeebiuiaK>i4MX HOMMHanfaHoe 3HaHBHne. 
Ha <t>nr. 12 noKaMHO HapacraHwe cxopocru 
HanpwKeHHfl na Tupucropax, onpeAenniomeec^ 
TaHreHCOM yrna HaKnona," KorAa HenMHeftHbiM" 
Apoccenb BKnwHBH b ijenb nocTOfwHoro TOKa m 
pa6oTa©T npvi TOKax MBHbiue HOMMHanbHoro 
3H3M6HHR Ha <pw. 13 noKa3aKO HapacTaHwe 

CXOpOCTH HanpJOKBHUfl Ha TMpHCTOpe, K0TA3 

HBAMHefiHbifi Apoccenb B*mo4eH a ijenb 
nocTOflHHoro TOKa m pafioTaeT npM TOKax 6onbUje 
HOMMHanbHoro 3HaneHMR 

npeo6pa308aTenb coAepwMT 
MHBepTMpyraiuMft moot Ha TMpwcropax 1-4 c 
o6paTHbiMM RHORaMM 5-8, 8 AMaroHanb 
nepeMeHHoro TOKa KOToporo BK/iKweHbi 
KOMMyTH py 1014H e KOHAeHcaTop 9, flpoccenb 10 h 
Harpy3Ka 11. napannenbHO Mocry Mepe3 
HenMHeviHbirt Apocce/ib 12 BKmoneH cfewibrpoBbiM 
KOHAeHcaTop 13, KOTopuB coeAHHeH c bxoahumm 
BWBOAaMM Mepe3 c^nbTpoBUM Apoccenb 14. 

ripeo6pa3oaaTenb paboTaeT cneayraiAMM 
o6pa30M. npw noAane MMnynbcoB ynpaBneHw* 
na TMpHcropbi 1 m 4 tok npoTeicaeT no KOHTypy 
13-1-9-10-11-4-12-13. f1pw BKnioHeHMW 

TMpMCTOpOB B TODBblft MOMeHT BpBMeHM BCe 

Hanpfl«eHKe, AeMCTBywmee b o6pa30Ba8meMc* 
KOHrype, npHKnaflbiaaeTcfl k HennHefiHowy 
Apoccenio (4)nr. 10), nocKonbKy ero 

MHAyKTMBHOCTb L B H8CKOJTbKO pa3 6onbUJe, H«M 

3KBMBaneHTHan MHAyKTHBHOCTb 
KOMMyiMpyioinero KOBypa, KOTopan paBHa cyMMe 

C06CTBeHHb!X MHAyXTHBHOCTeH OTMOTOK 

Apoccenefi 10 w 12. no Mepc nepeMamwMMBaHM* 
cepAeHHUKa (*nr. 8) HanpHJKeHHe na 
nenMHetfKOM Apoccene 12 yMeHbiuaeTC5i (<£wr. 
10), a HanpyvKGHHe na TwpMCTOpax 1, 4 nnaBHo 
napacraeT (cjwr. 12). He/in HeMHbiw Apoccenb 

BbinOHHfleTCfl B BHAB KaTyiiiKM MHAyKTHBHOCTM C 

cepASHHHKQM M3 4>eppMTOBbix Koneu c naaopoM. 
PerynMpya BeJiMMMHy 3a30pa, mojkho 3aqaTb 
Tpe6yeMy»o cKopocTb HapacTaHUfl npflMoro 
HanpjoKeHM* na TMpucTopax (4>nr. 12). nocne 
nepeMarHM^nBaHMR cepAeMHMka HennMeMHoro 
Apoccene 12 ero MHAyKTMBHOCTb 6y«eT 

OnpeAenflTbCq COOCTReHHOW M HAy^TH B HOCTb K) 
OOMOTKW. 
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B KOHType npoTBKaeT nepBaa nonyaonHa 

TOKa. flO OKOHMaHHH TOKa TMpMCTOpOB 1, 4 

npoMexoAMT o6paTHO© nepeMamwHMBaHMe 
cepABMHMKa HenMHewHoro Apoccenn, mto 
Bbi3btsaeT nnaBHoe noBbiujeHne ypoBHn 
nanpjwceHMfl Ha iupMcropax, KOTopwvi 
onpeAenfleTca cyMMOM Hanp«KeHMH Ha 
4>m n bTpoBo m KOHAeHcaTope 13 m hghmhomkom 
Apoccene 12. Hanp«KeHMe Ha KOMMyTMpyioiueM . 
KOHAeHcaTope 9 craHOBMTCfl oonbtue. MeM 
Hanp^weHwe na 4)MnbTpoBOM kohabhcbtopo 13, 

KOTODOe BKHfOMaBT 06paTHbie AMOftbl 5 m 8. C 
3TOTO M0MBHT3 npOTBHaeT TOK c6pOCa M3JlMlUHeM 

peaxTMBHOM aneprMM, HaKonneHHOM BApoccen5?x 
10 w 12 m komm yTM py K>U^6M KOHAeHcaTope 9 no 
KOHTypy 13-12-8-11-10-9-5-13. B KOHType 
npOTexaeT o6paTHa* nonyBonHa Toxa, A^OAbi 5 m 
8 QTKpwTbi. no oKOHMaHMM o6paTHOM nonyBonHbt 
TOKa cepA8MHMK HenMHetiHoro Apocce/ifl 12 
cHOBa nepeMarHMMMBaeTCfi. 

B npeAnaraBMOM cxeMe tok Hacbu^eHMfl 
HenMHeRHoro Apoccen* \ m snaMMTenbHO MeHbiue 
TOKa TMpMcropa l H 6 )- rioaTOwy AO 

HacbitueHM* HenMHSMHoro Apoccene see 
HanpaweHMO npMKnaAWBaeTc« k HeriMHefiHOMy 
Apoccenio ($nr. 10). orpaHMMUBa^ cKOpocrb 
HapacTaHMfl npflMoro Hanp«>KeHMfl Ha 
TMpMcropax dU,/dt (<t>Mr. 12). nocne 
Hacuu^eHMfl HenMHefiHoro flpoccena Hanpfl«eHMe 
na Apoccene 6yA©T onpeAsnsrrbCfl coccTBeHHOM 

MHAyKTMBHOCTblO 06MOTKM (<f3Mr. 10). KaK BMAHO 

na c|>Mr. 12, Hanpfl*eHwe Ha TupMCTopax nnaBHo 
napacraeT m cKOpocrb KapacraHM« He 
npeBbimaeT KpMTvmecKoro 3Ha4eHMfl, mo 
obecnenMBaeT cra6nnbHocTb pa6oTbi 
TMpMCTopoB, noBbriuafl cp0K mx cny)K6bi. 

Ha <JjMr. 7 w3o6pa>KeHa pa6oTa cxsmw 
npeo6pa3oaaTenfl KorAa HenMHeMHbiM Apoccenb 
BKniOM8H 8 L^nb noCTOHHHOTO TOKa c y6biBaKMi^efi 
reHpM-awnepHOM xapaKropwCTMKOM npw Toxax 
HacbiuteHMfl BUiue HOMMHanbHoro 3HaMeHMfl. KaK 
bmaho mx xapaKTepMCTMK Ha 4>Mr. 7 M 9, TOK 
HacwmeHMfl I ^ HennHeMHoro Apoccenw Bbiiue 
HOMMHanbHoro 3HaMeHna tokd HarpyaKM, npn 

3TOM CKODOCTb HapaCTaHMR TOKB M HanpJUKBHMfl 

{4>Mr. 7 m 13) AOcraTOMHO bshmkb. 

npoBeAeM cpaBHMTenbHbiM aHanM3 cxeMbi c 
H ennHe«HbiM ApocceneM c Hacwu;eHMeM Bbiiue 
Tora HOMMHanbHoro m npeAnaraeMOM cxeMbi. Kax 
bmaho M3 AwarpaMMbi <pur. 7 m 9, npM 
yeenMMeHMw aMnnMTyAbi TOKa Bbiiue 
■h npoMexoAMT yMOHbiueHMe mhavktmbhoctm 
KenMHeiiHoro Apoccenjj mmbhhob mombht "nuKa" 
Toxa Mepea TMpMCTop. MoMeHT BpeMew nana/ia 
HacbimeHMfl, Kax bmaho M3 <|)Mr. 7, 3H3MMTenbHo 
otctomt ot Hawana HapacraHMR Hanp«)KeHMfl Ha 
iMpMcrope m ot Havana npoxo>KAeHM9 tokb nepea 

npOTMBOCt)a3HblH TMPMCTOP- nOGTOMy f\QVi\lblU TWO 

Apoccenp c tokom HacbitneHMft 6onee I M om He 
mokbt yMeHbtUMTb hm dUj/dt, hm di^dt Mepe3 

TMpMCTOp. 

Haiua we cxeMa. t.k. HacwmeHne Apoccenn 
npoMexoAMT 3HaMMTenbHo paHbiue npn != h 
HwenHO a MOMeHT Havana npoxo^AeHMn Toxa 
nepea TMpMCTop, no3BonReT orpaHUMMTb KaK 
dU Vdt, TaK w dir/dt. KpoMe Toro, BKniOMeHMe b 
cxeMy BCTpeMHbix amoaob no3Bonflei orpaHimMrb 
toxw m Hanp««eHne na TupMCTopax 3a wbt 
pexynepauMM MsnMLUHeii peaKTHBHOM moiahocim 
b cfiMnbTpoBbiM kohas HcaTop 13. TaKMM o6pa30M. 
npeAnaraQMas cxoMa ho To/ibxo orpaHMMMBaeT 
Hanp?i>KeHMe nepea rupMCTOpbi. ho h cnnxaeT «o 
AonycTMMoro 3Ha4eHHfl dU T /dt h di/dt. 
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no Mep© nepewarHMMMBaHnw HenMHefiHoro 
Apoccenfl (4»nr. 11) Hanp*>xeHne Ha Hewi naflaeT t 
npw 3T0M CKOpocrb HapacraHMH HanpRjKeHUfl na 
TMpMcnopax (cfwr. 13) BbicoKa* n MMeeT yron 
HaicnoHa 67w3Kmh k 90° (mam tg = co). 
HanpywxeHwe nonm MmcmeHHO npMioiaflbiBaeTC^ 
k TMpiicTOpy, mto npMBOflMT k yMeHbweHMio ero 
cpoKa cnyiKow w Bbocooy M3 ctdob. 

8o BTOpOM TaKTe, KOrfla OTKpbiBa»OTC9 

TwpMCTopbi 2 h 3, tok npoTeKaeT no KOHTypy 
13-2-11-10-9-3-12-13. flanee tok Mepe3 
TupucTOpbi npenpamaeTCfl, oTnnpaiOTCfl flWOAb* 
6, 7 m tok HaMMHaeT nporeKaTb no KOHTypy 
13-12-7-9-10-11-6-13. no okohm3hmm tok3 
AMOflOB 6 m 7 MMeeT Mecro MHTepsan ogctoxobovi 
nay3bi # 3aTeM BK/woHaKttCfl TMpMCTOpbi 1, 4 h 
npouecc noBTOpaeTc*. flanee cxeMa pa6oTaeT 
aHanorvmHO onMcaHHOMy. 3a Aea TaKTa pa6oTbi 
(popMwpyeTCfl nonHwii nepnofl BbixoAnoro TOKa. 

BbiKTiKweHM© He/WHeiiHoro flpoccenfl 12 b 
Henb nocToflHHoro toks M&wy tomkom 
noAK/iKweHMa tfeMnbrpoBoro KOHAeHCaTopa w 
TOHKofi noAKn)OMeHM9 HHBepTMpyiomero 
TMpwcTopKoro Mocra c o6paTHbtMW b6htmjihmh k 

BXOAHbIM BblBOAaM TO3BOn«©T yCTpaHMTb 
B03HMKHOB6HH9 HeCMMM9TpMH TOKOB 

MKBepTMpyK>ii;ero moots, npHBOAHineft" k cpbmy 
nponecca MHBepTKpoBaHWR n swxoAy K3 croon 
TMpwcTOpOB. Ha <t>nr. 2 M3o6pa)KeHa pa6o7a 
cxeMbi, KOTAa HenKHeftHW* Apoccenb BxrooneH 
nocneflOBaienbHo c TnpncropaMM b KajKAoe 
nneno HHBepmpyioinero Mocra {kslk y 
npoTOTMna). CyMMapHa* m Hfly ktmb Hocrb ABy* 
TajcroB pa6oTbi MHBepTopa, Korfla <Jx>pMwpyeTC* 
nonHbiii nepnoA BbixoAnoro tokb, 6y«eT 
paanMMHOM, t.k. b nepBOM Taxre pa6oxaeT o«Ha 
napa Tupucnopoo co cbohmw nenMHefmbiMU 
ApoccenflMH, a bo btodom ratcre pa6oTaei 
Apyrafl napa tmpmctodob c ApymMW 

HBJWKeMHWMH APOCCBnflMH. H3-3a 

HeBO3M0?«H0CTM TOSKOTO w3roTosneHMH KatyujeK 
3KBMBaneKTHan m HAy ktm BHOcrb 

KOMMyrvipyrou^eno Komypa 6yA©T paajiwHKOVt b 
npOTM80c|ia3HbDC TaKTax paooTbi cxeMbi. Kan 
noxa3aKO Ha <fcvir. 2, 3TO npMBGAeT k TOMy, mto 
aNinnKTyAa TOKa l Ta> npoTeKawL^ero Mepe3 
TvtpKCTOp w ahoa, 6yA©T M3MeH5m>cfl ot Tajcra k 

TaKTy M MOJK6T npeBbtCMTb KpMTMMeCKO© 
3H3MGHM6. DpM 3TOM BpeM« BOCCTaKOBXieHMfl 

ynpaBnneMOCTM TupncTopos t ey 6yAeT TaiOKe 
paanwHHbiM b pasnnHHbix Taiaax pa6oTbi cxeMbi 
m ero 3HaMeHM5i Moryr 6b4Tb hvdkq KpviTMMecKoro 
noKa3aHwn, hto npneeAeT k cpbiBy npouecca 

MHBepTMpOSaHMH^ HOU npeBblCMTb KpHTMMeCKOe 

3HaHBHne, mto npvtBeAeT k npo6oto TupucTopoB w 
BbixoAy hx H3 cTpofl. Ha 45nr. 3 noKa3ana 
paSoTa cxeMbi, KorAa HennHePiHbiCi Apoccejib 
Bxnio^eH we)KAy tohko^ noAKmweHM* 
<J)nnbTpoBoro KOHAeHcaTopa m tomkom 
noAK/noHewifl HHBepTMpyjou^ero TMpMCTopnoro 

MOCTa C 06paTHblMM BeMTHHflMM K BXOAHbIM 
BblBOA3M. CyMMapHafl HHflyKTMBHOCTb 

KOMMyTupyramero KOHTypa, onpeAenpeMas? 
He/iMHeiiHbiM APocceneM 12 h KOMMyrnpyiomHM 
ApocceneM 10, Ae^aei stm Apoccern o6lhwmh 
fl n« KOHTypoa 13-1-9-10-11-4-12-13 m 13- 

12- 8-11-10-9-5-13 nepBoro Taiaa n 

13- 2-11-10-9-3-12-13 m 13-12-7-9-10-11- 6-13 
BToporo Taiaa pa6oibi cxeMbi npeo6pa3oeaTen«. 
AMnnwTyAa TOKa TupucTOpa l Ta 6yAeT 
ociaBaibcfl nocTOHHHofi b pa3nnMHbix TaKiax 
pa6oTbi cxeMbi h He 6yAeT npesbiiuaTb 

KpMTMHBCKOrO 3HaMeHM«. npH 3TOM BDeMJI 
BOCCTa HO B fie HM Fl ynpaBJlHeMOCTM TMpMCTOpOB 

6yAei nocTOHHHbiM H A0CT3TCMHb!M m He 6yAeT 



OT HaCTOTbl. 3oHa 
C BbfXOAHOB 
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hm>kq KpMTMMecKoro 3HasQHMR Ha qbHr. 4 

M306pa>KeHa 3aBMCHMOCTb BbDCOAHOft MOU^HOCTM 

npeo6pa30BaTena P ewx 
MacroT (fp-AtlK^P+Af) 
MOUfHOCTMO P Sb «= lPmax-AP]-Pmax »snneTCfl 
Han6ojiee 6/iaronpnflTHoii m aqbcfjeKTMBHOM 
o6nacTbK) paSoTW 3neMenroB cxeMbi 
npeo6pa30BaTena. V npOToTMna (aBT. cb. N 

1304155) B AaHHOM 30HB MOJKBT B03HMKHyTb 

HeKOHTponnpyeMbM yMacroK, rAe ns-3a 

HeOHMMeTpUM MOJKBT nOOM30^TM c60H B pa60T6 

cxeMbi h BbixoA M3 crpoa TMpHCTOpOB. B 
3a«BnaeM0M cxeMe npeo6pa30BaTenfl Ha BceM 
Anana30He Macw ot 0 ao f M0 M BbixoAna* 
Mou^HOCTb ocTaeTCH perynnpyeMoi^. hto 
no3BonaeT paooTaTb e onTHwaribHoM pe>Kt4Me 
(dw. 5). B 3anB/ieHHoii cxewe npeo6pa30BaTenfl 
noKa3aTenb t pasHbifi oTHOiiieHMio BbocoAHOM 
MomHOCTLt k Macce npeo6pa30BaTe^n, 6yAOT 
Bbiiue no cpaBHeHMio c npoTOTunoM, T.e. 
npeA^araeMaa cxeMa no3BonflOT MaKCMManbHo 
otfxfceKTWBHO ncnojib30saTb oobpyAOBaHwe. 

npM pa6oTe npeo6pa30saTenH b pejKMMe 
nenpepbiBHoro BbixoAHoro Toxa THpvicTopbi 
BxniOHajOTCfl e mombht BpeMenn. xorAa tok 
npoTMBo4>a3HWX o6paTHbix BeHTwneii a^oaob 
eme He kohmvuica, a CKOpocrb HapacTaHHfl 
aHOAHoro TOKa TMpucTopos orpaHWHViBaeTcn 
He/iHHeHHbtM APocceneM HacbiiMeHMa, nanpwMep 
npw OTKpbiTMM TMpncTopoB 1 m 4 tok npoTexaeT 
no KOHiypaM 13-1-7-12-13 u 13-6-4-12-1 w 
cxopocTb ero HapaCTaHna onpeAenaeTC* 

C06CTBeHHOM MHAyKTMBHOCTbK) oSMOTKM 

Hen m Heft Horo Apcccenfl 12. 

Kpowe toto, BioiiOMeHvie HenwHeMHoro 
Apoccena 12 b ^e^b nocTOflHHoro Toxa Me>KAy 
tohkom noAWiH^eHMS o>HJibTpoBoro 
KOKA&HcaTOpa m tomkovi npAxnjoHeHUfl 
HHBepmpyioiAero TupMCTopHoro moot a c 

06paTHWMM BBHTMnJlMVI K BXOAHbIM BWBOA3M 

no3BonfieT orpaHUMMTb eenmmy wMnynbca tokq 
CKBcoHoro pa3pHfta qbw/ibTpoBoro KOHAeHcaTopa 
13 npw oAHoapeMeHHOM oTnupaHHM 

npOTMB04>a3HblX TMpHCTOpOB 1, 3 v\m 2, 4 B 

MOMeHT cpwea npouecca MHBepTupoBaHM^. Tok 
pa3pfiAa (fcwibTpoBoro KOHAencaTopa 13 
npoTeKaeT no KOHTypy 13-1-3-12-13 wnw 
13-2-4-12-13. AMnnwTyAa MMnynbca Toxa 
OKBOsHoro pa3pHAa <|5MnbTpoBoro KOHAeHcaTopa 
13 b A3HHOM cxeMe o6paTHo nponopuMOHanbHa 
BenvmuHe cyMMapHOM co6cTBeHHoit 

MHAyKTMBHOCTM o6motkm HenHKewHoro Apoccejifl 
V4 npflMO nponopMMOHanbHa eenkiHUHe eMKocTM 
cfDnnbTpoBoro KOHAeHcaTopa 13. TaxuM o6pa30M, 
HennneftHbiH Apoccenk no3BonfleT MaxcviManbHO 
cHMSMTb aMnnwTyAy Mwnynbca TOKa CKB03Horo 
pa3pfma qbnnbTpoBoro KOHAeHcaTopa 13 Mepea 
TMpucTopw m orpaHMHMTb cxopocTb ero 
HapacraHH«. 

BunfO^eHMe HennHeiiHoro Apcccenn b i^enb 
nocTOflKHoro Toxa Mej«Ay tomkoh noAKnK)HeHM« 
c|3nnbTpOBoro KOHAeHcaTopa vi tohkom 
noAKnioMeHMf? MHsepTMpyiomero TnpncTOpHoro 
moctg c oopaTHbiMvi BeHTunwMM oxa3biBaeTC* 
secbMa none3HbiM u no3BonneT o6ecn©HHTb 
cTa6nnbHbie ycnoBHj? paooTbi npeo6pa30BaTenn 
xax b cTanMonapHbix pe>KHMax, Tax h npn cpbiBe 
npouecca MHBepTnpoBaHM« c aoctbtomhoii 

CTeneHbK3 HaAe?KHOCTH npH MUHMManbHblX 

Maccora6apvnHbix noxaaaTenwx. 

flaHHan cxeMa Haiuna npaxTHMecKoe 
npvtMeHeHne b TMpviCTopHbix npeoSpasobaienflx 
nacTOTbi aha nHAyKUHOHHoro Harpeea MeTanna m 
aaKanxn. BneApeHO 6onee nflTHflec«Tw Taxwx 
ycTanoBOK Ha MauwHocTpoviTenbHbix h 
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MeTan/iyprwHecKMX npow3BOACTBax Pocchm m 
6nn)KHero 3apy6e>KbR 

<J>opMyjia M3o6peTeHHfi: 

npeo6pa308aTenb nocTowHoro Toxa b 
nepeMeHHwR, coAepwamwfi noAKniOMBHHbie 
Mepea Apoccens (JwAbTpa k bxoahwm BbtBonaM 
4)HnbTpoBbiM KOHAeHcaTop, coeAnneHHbiK oahmm 
kohuom c oahum bwboaom MHBepTwpyramero 
TwpucrropHoro Mocra c o6paTHbiMM BewTvifi* nm, b 
AnaroHanb nepeMeHHoro TOKa KOTOporo 
sKTifoneHbi nocjieAOBaTe/ibKO coeAMHeMHwe 
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KOMMyrnpyiotUMe KOHAancaTop, Apoccenb m ijerib 
Harpy3KM, a TaioKG npeo6pa30BaTe;ib 
nocTOflHHoro tokq b nepeweHHbiM coaepxan 
Heni-wetf hwm Apoccenb, OT/wsaHxmiMCfl TOM, mo 

MHBepTVipyiOLHMM TMpHCTOpHblfi MOCT C 

o6paTHbiMM BeHTwn«MM coeAMHeH npyrwM 

BblBOAOM C APy^M KOH140M 4)MJTbTpOBOrO 

KOHAeHcaropa Mepe3 HexiMHePiHbtfi Apoccenb 
TaxnM o6pa30M, mo KenMHeRHbiM Apoccenb 
BKnioMeH b A^aroHanb nocroHHHoro TOica 
nocneAOBaie^bHO c cJjWAbTpoBbiM 

KonaeHcaTopoM. 
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